Previous research has demonstrated that reading is less eYcient when parafoveal visual information about upcoming words is invalid or unavailable; the beneWt from a valid preview is realised as reduced reading times on the subsequently foveated word, and has been explained with reference to the allocation of attentional resources to parafoveal word(s). This paper presents eyetracking evidence that preview beneWt is obtained only for words that are selected as the saccade target. Using a gaze-contingent display change paradigm (Rayner, 1975) , the position of the triggering boundary was set near the middle of the pretarget word. When a reWxation saccade took the eye across the boundary in the pretarget word, there was no reliable eVect of the validity of the target word preview. However, when the triggering boundary was positioned just after the pretarget word, a robust preview beneWt was observed, replicating previous research. The current results complement Wndings from studies of basic visual function, suggesting that for the case of preview beneWt in reading, attentional and oculomotor processes are obligatorily coupled.
Introduction
An important feature of the human eye movement control system is the exploitation of nonfoveal visual information: for instance, readers obtain partial information about a given word parafoveally when the point of Wxation is on the preceding word. Prior knowledge of even the Wrst few letters of the parafoveal word increases processing eYciency, as indicated by shortened reading times when the word is directly foveated. This parafoveal preview beneWt eVect is highly robust, and has been demonstrated for languages with diverse orthographies, and in both natural reading and controlled experimental settings (for recent reviews, see Hyönä, Bertram, & Pollatsek, 2004; Rayner, 1998) .
The conventional explanation for preview beneWt is tied to theories of word identiWcation: recognition of the currently Wxated word proceeds more eYciently when partial information about its identity is available beforehand (i.e., from parafoveal vision). For instance, the logogen model (Morton, 1969) and its successors assume that word recognition is achieved once the activation of a word's mental representation reaches some critical threshold; preprocessing through parafoveal preview thus provides a head-start to the word's activation level. The general principle of dynamically speciWed lexical activation has been integrated into recent computational models of reading eye movements (e.g., Engbert, Longtin, & Kliegl, 2002; Engbert, Nuthmann, Richter, & Kliegl, 2005; Reilly & Radach, 2003 .
Where current computational models diVer, however, is with respect to the constraints by which information is obtained from nonWxated words. Sequential 'attentionshift' models (e.g., Morrison, 1984; Reichle, Pollatsek, Fisher, & Rayner, 1998; stipulate that processing of the next word (n + 1) is initiated by a shift of attention from word n, which can only occur once lexical processing of n is complete. Parallel 'attentional-gradient' models (e.g., Engbert et al., 2002 Engbert et al., , 2005 Reilly & Radach, 2003 assume that processing of all words in the perceptual span occurs in parallel; any preview beneWt for n + 1 would thus be due to lexical activation beginning to rise when the eyes were on word n (or a previous word). Thus, an important diVerence between these two classes of model is whether or not preprocessing can occur more than one word back.
The attentional-gradient models' assumptions regarding the parallel modulation of lexical activation levels lead to the prediction that preview beneWt can accumulate across intervening saccades (because lexical activation levels associated with a given word are 'carried over'); this prediction was addressed by McDonald (2005) through analysis of a large eye movement corpus. In this analysis, the availability of parafoveal preview two saccades back was simulated post hoc by varying the eccentricity of the target word from the penultimate Wxation location. No evidence for cumulative preview beneWt across multiple saccades was apparent. Importantly, these analyses replicated prior experimental-control studies with respect to the access to parafoveal information obtained from one saccade previous: Wxation durations on the target word were shorter the closer the previous Wxation. Rayner, Juhasz, and Brown (in press) followed up this research using an experimental rather than a statistical-control approach. In their study, participants read sentences such as "John used a knife to chop the large carrots for dinner last night". In the critical condition, a gaze-contingent display change technique (Rayner, 1975) changed one of three types of preview of the target into the actual word (carrots) once the eyetracker detected the eye crossing an invisible boundary placed two words previous (i.e., after the word the in the above example). Fixation duration measures did not reveal any beneWt for correct compared with incorrect target previews, suggesting that visual information is not inevitably obtained from all nonWxated words within the perceptual span.
There are two possible reasons for the lack of n + 2 preview beneWt in Rayner et al. (in press) study: (1) because attention allocation in reading is serial in nature, with preprocessing viable only for the next word to the right, preview beneWt is necessarily obtainable from n + 1 only; (2) preview beneWt can only be obtained from a word that is the saccade target (the majority of Rayner et al.'s data would be represented by the Wxation sequence n ) n + 1 ) n + 2, in which case there is a further change of saccade target after the display change boundary is crossed).
2 The critical situation that permits one to distinguish between these explanations is the situation where two Wxations are made on word n, and the event triggering the change in n + 1 from preview string to the actual word occurs during the saccade between these two Wxations.
Therefore, the principal goal of the present study was to test for the presence of preview beneWt in the informative situation where the display change occurred two saccades back. According to sequential attention-shift models of reading, because attention is allocated on a serially ordered, word-by-word basis and attention normally precedes an eye movement from word n to n + 1 , preview beneWt should not depend on the number of Wxations or the position of the display change-triggering boundary in the preceding word. The initiation of preprocessing of n + 1 depends only on whether or not identiWcation of word n has been achieved; thus preview beneWt is predicted as long as lexical processing of n has completed. According to attentional-gradient models, lexical activation levels accumulate across Wxations, leading to the prediction that preview beneWt should not depend on whether the previously Wxated word received a single or multiple Wxations. Alternatively, if preview beneWt can only be obtained from the saccade goal, then no decrease in Wxation time should be observed for a correct compared with an incorrect preview of n + 1 when word n is reWxated, and the display change occurs between the Wrst and second Wxations.
The rationale for the current study stems from research using simple visual tasks, which has provided compelling evidence suggesting that attention is obligatorily directed towards the saccade target (e.g., Deubel & Schneider, 1996; Doré-Mazars, Pouget, & Beauvillain, 2004; Rayner, McConkie, & Ehrlich, 1978) . For example, Deubel and Schneider (1996) reported that visual discrimination of a normal or mirror-image letter 'E' within a string of distractors was best when the saccade target coincided with the item to be discriminated. A related line of research has demonstrated that transsaccadic integration of visual information is biased towards the saccade goal (e.g., Henderson & Anes, 1994; Irwin & Andrews, 1996) . For instance, Irwin and Andrews (1996) transsaccadic partial-report technique found that identiWcation of a letter within a brieXy presented array is more accurate for items located near the saccade destination. Beauvillain and Pouget (2003) cogently describe the common aspects of these results as reXecting a strict spatial and temporal coupling between selection-foraction and selection-for-perception, in that the preparation of a saccade binds the perceptual system to the movement target.
It is somewhat surprising that development of theories of eye movement control in reading have not incorporated this research implicating a tight coupling between attention allocation and oculomotor processes. Based on such Wndings, a precise prediction can be made for the experimental situation in which the target word preview is changed during a two-Wxation sequence on the preceding word. The experiment described below (see Fig. 1 ) was designed to investigate eye movement behaviour on a target word (always a seven-letter noun) when the preview was either correct (the target word itself) or invalid (a string of random letters). In this mid-word boundary condition, the boundary was set four letters into the pretarget word (always a 9-or 10-letter adjective). In order to ensure that this preview manipulation was adequate to produce a measurable eVect on target reading, a condition in which the boundary was located at the end of the pretarget word was included. Fixation time measures are sensitive to preview manipulations (see e.g., Rayner, 1998) , and should support the predictions of a robust preview beneWt eVect when the triggering boundary is placed after word n, and n + 1 is the saccade goal, and an absence of any eVect when the boundary is placed near the middle of n, and n + 1 is not the goal of the saccade ending the Wrst Wxation on n.
Method

Participants
Sixteen young adult participants (12 female; median age 20 years, range: 19-37) were each paid £5 to take part. All were native English speakers and had normal or corrected-to-normal vision. Three additional subjects were replaced due to a low overall reWxation rate on the pretarget word, which meant an insuYcient number of cases in the crucial mid-word boundary conditions for analysis (Ns in this condition were 0, 1 and 2 for the three replaced participants, respectively).
Materials and design
Stimulus sentences were constructed for 160 seven-letter target nouns, with the context preceding the target written to be relatively neutral so that the target was not predictable from the context. Sentences ranged in length from 10 to 15 words (mean D 12.2), and the target noun occurred at least four words into the sentence (mean ordinal position D 6.6). An example item is "After the ceremony the bewildered novices stood around in small groups", where novices is the target word.
Target frequency (according to the 100-million word British National Corpus counts, Burnage & Dunlop, 1992) ranged from 0.3 per million to 5.7 per million (mean D 3.1, SD D 1.2). The pretarget word was a 9-or 10-letter adjective (mean frequency D 1.2, range: .7-1.8); this was an optimal conWguration for eliciting two Wxations on the pretarget as determined by analysing several eye movement datasets.
The display sequence was as follows (see Fig. 1 ): Wrst, once the eyetracking software had detected that the eye was Wxated on a Wxation marker located at the far left of the screen, the marker was extinguished and the sentence was displayed with the target word initially replaced by either itself (correct preview condition) or a seven-letter string of random lowercase letters (invalid preview condition). Next, as soon as the eye was detected to have crossed the invisible boundary, the preview was replaced the actual target word. The participant pressed the trigger on a game controller once they had Wnished reading the sentence.
Each participant read 160 sentences in total and the order of presentation was randomised for each participant individually. Untimed comprehension questions requiring a yes/no response were displayed following 40 of the sentences; "yes" was the correct answer for half of these. Participants responded by pressing one of two buttons on the game controller. Four versions of the materials were created so that each participant saw a given target word once, and read equal numbers of mid-and post-word boundary items and equal numbers of correct and invalid preview items; thus all words were seen in all conditions across participants. Items were distributed randomly into four blocks of 40 trials each.
Apparatus and procedure
Sentences were displayed at mid-screen height on a 22-in. Iiyama VisionMaster Pro 514 monitor; each sentence occupied a single line of the display. Text was rendered in 15-point Courier New boldface font as black on a white background; each character occupied 12 pixels horizontally at a screen resolution of 1024 £ 768 pixels. The refresh rate of the monitor was 120 Hz. The display change triggered by the eye crossing the invisible boundary was accomplished in 8.5 ms on average.
Eye movements were recorded with an SR EyeLink II video-based head-mounted eyetracking system. Viewing was monocular, 3 and the position of the right eye was sampled at 500 Hz. After Wtting the headband, the participant's eye position was calibrated using a 9-point grid. Accuracy of gaze position was checked before every trial, and either drift correction or recalibration performed if necessary. The viewing distance was 75 cm; at this distance one letter subtended 0.36° of visual angle. A chin rest was employed to minimize head motion and to enforce a constant viewing distance.
Participants were instructed that they would be silently reading single sentences and that they would occasionally need to answer a yes/no question concerning the sentence they had just read. Three rest breaks were Fig. 1 . An example contingent-change display sequence, for the mid-word and post-word boundary conditions. The vertical bar indicates the position of the display change-triggering boundary. The Wrst line of each condition shows the display while the eye is to the left of the boundary; the second line is displayed immediately once the eye crosses to the right of the boundary. In both examples, two Wxations (indicated by 'x') are made on the pretarget word followed by one Wxation on the target. provided (one after each block of trials) and the entire session lasted 45-60 min.
Results
Participants scored 82% on average on the comprehension questions. After removing cases with very long Wxation durations (cut-oV 800 ms: one case rejected) or blinks on the target noun, 97.8% of the data remained. Because the mid-word boundary condition depends on post hoc selection of cases where the pretarget adjective was Wxated exactly twice, with the Wrst and second Wxations located to the left and right of the boundary, respectively, only 25% of the trials in this condition could be used (a mean N of 20 trials per participant). Table 1 displays the across-participant means and standard deviations for three Wxation time measures as a function of preview type, for both the mid-word and post-word boundary conditions. The measures are gaze duration (Gaze: the summed duration of all Wxations made on a word), Wrst-Wxation duration (FFD) and total viewing time (TVT). The Wrst two measures are with respect to the reader's Wrst pass through the text (i.e., excluding regressions), the latter is the summed duration of all Wxations made on the item, including regressions. Two other commonly reported measures, reWxation likelihood and skipping probability are also included in Table 1 , but are not analysed further. Table 1 indicates the anticipated advantages for the correct preview in Gaze, FFD and TVT for the post-word boundary condition, and smaller diVerences in Gaze and FFD, but not TVT, for the mid-word boundary condition.
Principal analyses
As data for the critical mid-word boundary condition were selected post hoc (only the trials where the pretarget was Wxated twice were relevant), it might be the case that target words in the remaining items are no longer matched on variables known to be inXuential predictors of temporal eye movement measures. Table 2 shows the mean values of three important predictor variables for the various experimental conditions; these are log-transformed corpus frequency (lnFRQ: e.g., Rayner, 1998) , landing position (LP: e.g, Vitu, McConkie, Kerr, & O'Regan, 2001) , and incoming saccade amplitude (InSA: e.g., Kliegl, Nuthmann, & Engbert, 2006; Vitu et al., 2001) . The diVerences in lnFRQ and InSA across boundary conditions reXect the fact that lower frequency words are more likely to be reWxated (and thus selected for post hoc analysis), with the consequence of a second Wxation landing position further into the pretarget which requires a shorter saccade to the target. The small diVerence in landing position across preview type conditions for the mid-word boundary items might confound an eVect of preview type, as the mean LP in the correct condition was nearer word-centre compared with the invalid condition, which would predict the presence of longer Wxation durations for the former items (Vitu et al., 2001) .
Because of the possibility of confounding variables attributable to post hoc selection of the mid-word boundary condition data, it is desirable to maximise the statistical power available when testing the reliability of diVerences between preview conditions. The most statistical power will be achieved by bringing item and participant variability directly into the same statistical model. Consequently, the Gaze and FFD data for the mid-word and post-word boundary conditions were analysed separately using repeated measures multiple regression (Lorch & Myers, 1990, Method 3) , an approach successfully used in previous eye movement studies (e.g., Juhasz & Rayner, 2003; Kliegl et al., 2006; McDonald & Shillcock, 2003) . Baayen (2004) has demonstrated that such an approach is more powerful than conventional analysis of variance, even when used to analyse a repeated-measures experimental design. Table 3 displays the results of repeated measures multiple regression analyses applied to the mid-word and postword boundary conditions; dependent variables were Gaze and FFD, and predictor variables were target lnFRQ, LP (quadratic trend, in pixel units), InSA (in pixels), and preview type (binary coded). LP was converted to relative landing position using the formula (LP/96-0.5) 2 , in order to model the inverted U-shaped relationship between LP and Wxation duration. The across-participant means of the unstandardised regression coeYcients and the results of appropriate one-sample t-tests are provided. Note that a signiWcant t-statistic indicates a reliable linear eVect of the variable, controlling for the eVects of the other variables in the regression equation. In the mid-word boundary condition analysis, none of the variables were reliable predictors of gaze duration. InSA was a signiWcant predictor of FFD, however: FFD increased 0.49 ms for every pixel increase in the size of the incoming saccade. Although Table 1 indicates numerical diVerences between correct and invalid preview conditions for both Gaze and FFD, these diVerences were not statistically signiWcant (p D .296 and p D .161, respectively). In contrast to the mid-word results, preview type was a reliable predictor of both Gaze and FFD in the post-word boundary condition (p D .003 and p D .037, respectively). Frequency and relative landing position were also signiWcant independent predictors of FFD in the post-word condition, with longer FFDs for less frequent words and for words Wxated near the centre (p D .025 and p < .001, respectively).
Supplementary analyses
Although no preview beneWt was observed for the midword boundary condition, the numerical diVerence for the FFD and Gaze (but not the TVT) measures was in the right direction. It may be the case that preview beneWt from the target word is indeed obtainable even when it is not the saccade goal, but the eccentricity of n + 1 from the location of the Wrst Wxation on n was often too large to permit the acquisition of any useful information from the preview. In support of this distance objection, the mean eccentricity of the target word from the Wrst Wxation position was 8.5 character spaces. The plausibility of the distance objection would be weakened if it could be shown that preview beneWt can be obtained even when the previous Wxation was made a comparable distance back. For maximal power, the data for the post-word condition were combined with single-Wxation cases from the mid-word condition where the Wxation was made to the left of the display change boundary. (These cases are functionally equivalent, as the display change was triggered between the last Wxation on the pretarget word and the initial Wxation on the target word.) Fig. 2 (left panel) displays the relationship between Gaze and binned launch site (the position, in character spaces, of the previous Wxation relative to the beginning of the target word), as a function of preview. A trend for the preview beneWt eVect size to decrease with further launch sites is explained by visual acuity constraints; parafoveal preview is plausibly more viable the closer the previous Wxation. However, the 48 ms diVerence between the invalid and correct previews at the furthest launch site [¡10, ¡9] is Table 3 Results of simultaneous repeated-measures multiple regression analyses (Lorch & Myers, 1990) for the mid-word and post-word boundary conditions Note. Gaze, gaze duration (in ms); FFD, Wrst-Wxation duration (in ms); FRQ, natural log-transformed word frequency; LP, relative landing position (quadratic trend); InSA, incoming saccade ampltidue; Prev, preview (1, correct; 0, invalid). Across-participant means of unstandardised regression coeYcients and one-sample t-statistics are shown for the three temporal dependent measures. A second alternative explanation for the lack of mid-word preview beneWt can be termed the time objection, and is also derived from attentional-gradient model assumptions regarding the dynamic rise of lexical activation. The longer the target word is present in the perceptual span, the more opportunity for activation to rise, which should increase the diVerence in gaze duration measured on the target between the correct and incorrect previews. It may be that the duration of the time interval from the Wrst Wxation on the pretarget until the boundary was crossed was sometimes too short to allow adequate preprocessing of the target preview, and if so, the presence of preview beneWt might have been obscured by aggregating the data for short and long Wrst Wxations. Thus, an interaction between preview type and pretarget Wrst Wxation duration would be anticipated. Fig. 3 (left panel) plots this relationship for target word Gaze. The viability of the account was tested by entering a term for the preview type by pretarget FFD interaction into the repeated-measures regression analysis.
5 This interaction was not reliable (t[15] < 1, p D .364), which is inconsistent with the rationale of the time objection.
Finally, a third possibility that might account for the null mid-word preview beneWt eVect is if some degree of decay in lexical activation levels occurs over time. Although not part of any existing computational model, if the usefulness of information about n + 1 obtained parafoveally decreases as a function of time, then an interaction between the time elapsed since the boundary was crossed and preview type would be expected with respect to Gaze or FFD on the target word. In other words, if decay was a plausible confound, one would anticipate larger preview eVects when the second Wxation duration on the pretarget word was relatively short. Gaze duration as a function of tertile splits of the time elapsed between the onset of the second pretarget Wxation duration and the onset of the Wrst Wxation of the target are plotted in Fig. 3 (right panel) . The largest numerical diVerence between correct and incorrect previews is actually apparent for the longest time-elapsed bin, contra predictions of the decay explanation. Repeated-measures multiple regression analysis conWrmed that decay was not a viable account; the preview type £ time elapsed interaction was not reliable: t(15) D 1.17, p D .261.
Discussion
When the gaze-contingent boundary was placed following word n, preview beneWt was obtained for gaze and WrstWxation duration measured on n + 1; the eVect size Gaze duration (msec)
Elapsed time tertile replicated previous research (e.g., Hyönä et al., 2004) . When the boundary was placed near the middle of n and the Wrst Wxation on n was followed by a second Wxation on the same word to the right of the boundary, there was no evidence for preview beneWt on either measure. 6 A supplementary analysis ruled out the possibility that the eccentricity of the target word from the Wrst Wxation location was too distant to allow the uptake of useful parafoveal information; preview beneWt was found for launch sites nine characters in front of the target word. Further supplementary analyses of the critical mid-word boundary data were inconsistent with two possible interpretations related to variation in the time the target is present in the perceptual span. Both an insuYcient accumulation of lexical activation (where lexical activation was assumed to rise as a function of the duration of the Wrst Wxation before the eye crossed the boundary) or a rapid decay (where lexical activation levels were assumed to drop as a function of the elapsed time since the eye crossed the boundary) could not account for the null eVect.
The lack of interaction between preview beneWt eVect size and time is consistent with the Wndings of InhoV, Eiter, and Radach (2005): in two controlled experiments they demonstrated that orthographic information can be extracted from n + 1 during most of the entire time interval that word n is Wxated. They report a preview beneWt eVect when the display changed (swapping a nonword preview for the actual target word) 140 or 210, but not 70 ms after the onset of the Wrst Wxation on n. If lexical activation levels begin to rise immediately upon the presence of n + 1 in the perceptual span, then preview beneWt should have been detectable earlier, when the display change occurred 70 ms after the onset of the Wrst Wxation. However, in support of a dynamic lexical activation mechanism the largest preview beneWt eVects were observed for display changes made in the later intervals.
Although the current Wndings are not easily accommodated by models of reading where attentional processing is distributed over words and lexical activation levels are 'carried over' across Wxations, they are also not necessarily consistent with the behaviour of models assuming a sequential shift of attention from one word to the next. For instance, in E-Z Reader attention to the next word can be shifted before the onset of the saccade, allowing lexical processing of this word to commence (and possibly complete) before direct Wxation is achieved. In other words, attention can be allocated to n + 1 without an obligatory saccade being executed. Although the serial nature of E-Z Reader means that it predicts that no preview beneWt can be obtained from word n + 2 unless there is a double attention shift during Wxation of n (Rayner et al., in press) , model predictions are less straightforward for the critical situation where n is reWxated. The current version of the model, E-Z Reader 9 , describes a probabilistic reWxation saccade programming mechanism that is a function of the length and initial Wxation position in the foveated word. Lexical processing is assumed to continue across saccades, so presumably attention could shift to n + 1 (and processing of this word begun) even if n receives a further Wxation.
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However, if the Wrst Wxation is made near the beginning of word n, processing of n + 1 would tend to be ineYcient due to its eccentricity from the location of the initial Wxation on n. Thus, the current results provide a constraint for both attentional-gradient and sequential attention-shift models of eye movement control in reading.
Model assumptions that attention allocation and saccade programming are independent are clearly incompatible with evidence for mandatory coupling of attention and eye movement control. Experimental results from visual tasks involving evoked saccades indicate that attention is necessarily directed towards the location of saccade goal (for summaries, see Beauvillain & Pouget, 2003; Deubel, O'Regan, & Radach, 2000) . Selection of an object as target is equivalent to a shift of attention, and if movements of attention precede eye movements to the same location, processing of information at the saccade target location will be facilitated (e.g., Deubel & Schneider, 1996; Rayner et al., 1978) . Neurophysiological research has also supplied evidence for a functional overlap of attentional and oculomotor mechanisms: the preparation of a saccade to a target object drives the selection of that object for perception (for a review, see Awh, Armstrong, & Moore, 2006) .
Research employing both computational and empirical methods point to a minimal, selective amount of integration of visual information across intervening saccades. Using an ideal-observer approach, Najemnik and Geisler (2005) argue that there is little beneWt to visual search from perfect integration across Wxations. Using an object identiWcation task and a gaze-contingent masking paradigm, Henderson, Pollatsek, and Rayner (1989, Experiment 3) demonstrated the existence of parafoveal preview beneWt for pictures of objects displayed on a computer screen; notably, the Wrst Wxation duration on a speciWc object was not further reduced if parafoveal preview of the object was available two Wxations back. Although there is evidence 6 One should consider the possibility that the present interpretation might be compromised by noise due to mislocated Wxations. Nuthmann, Engbert and Kliegl (2005) show using simulation methods that some proportion of the cases forming the 'tails' of the landing position distribution on a given word could be due to saccades aimed at the following or preceding word, but landed short of or overshot their target, respectively. Due to such mislocations, a number of mid-word boundary trials may have be classiWed as reWxation cases when in fact a saccade to n + 1 was intended. If the trials where the second pretarget Wxation was recorded on the Wnal letter (the location where a mislocation is most likely) are disregarded, the results do not change. 7 Reichle (personal communication) has kindly run Monte-Carlo simulations using E-Z Reader 9 in order to provide quantitative estimates of the proportion of the time that attention shifts from word n to n + 1 before the onset of the second Wxation on n. In these simulations, the frequency of the target word was Wxed to 1/M with a cloze probability of 0. Considering reWxated 9-and 10-letter words only, the proportion of times that attention moved to n + 1 before the onset of the second Wxation was 0.14 and 0.17, suggesting that E-Z Reader would not predict preview beneWt for n + 1 in the majority of trials, when the boundary was placed at a mid-word position.
from scene perception research indicating that some information can be retained across multiple saccades (e.g., Henderson & Hollingworth, 1999; Irwin & Zelinsky, 2002) , there may be no processing advantage for the cognitive systems responsible for reading to retaining information from more than one Wxation previous.
The results of the current study are consistent with those of McDonald (2005) in arguing against an accumulation of lexical activation across saccades. They also concur with the results of Rayner et al. (in press) in demonstrating that preview information is not unconditionally acquired from all words in the perceptual span. The present Wndings qualify Rayner et al's central conclusion, however, in that preview beneWt for word n + 2 would be expected in the situation where the saccade goal is n + 2, and n + 1 is both relatively short and not directly Wxated (see Footnote 2). Taken together, the results of these three studies imply one of the following conclusions regarding the use of parafoveal information in reading:
(1) the commencement of word identiWcation processes is not inevitable with the presence of the word within near parafoveal vision; or (2) preview beneWt does not reXect preprocessing at the level of lexical identiWcation, but rather at the level of orthographic and/or phonological representation.
Conclusions
In reading, preview beneWt is not preferentially obtained from the next word; the processing advantage incurred by a valid parafoveal preview holds only if this word was the target of the immediately preceding saccade. Preprocessing of nontarget words appears to 'start anew' with each Wxation; there is little evidence for accumulation of information across successive saccades (at least the kind of information that produces preview beneWt). The present Wndings are in agreement with research in basic visual function that indicate a mandatory coupling of attentional and oculomotor processes.
